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ABSTRACT 
The European Environmental Agency formulated a biodiversity initiative in 
1996 specifying a freshwater stream-monitoring program to inventory, iden-
tify and describe aquatic and terrestrial species in European Union countries. 
With one of the richest freshwater ichthyofaunas in Europe (126 fish taxa: 97 
species and 29 subspecies of primary or secondary freshwater fishes), Greece 
has two extinct fish species, five listed as critically endangered, and 29 
considered endangered and/or vulnerable. There are, however, no published 
identification guides that are available for identifying fish specimens from 
fresh waters in Greece. We present an English translation of the only available 
identification key (in Greek) to 97 fish species (20 families) in fresh waters 
of Greece. Our intent is to create an illustrated identification guide in the 
future as new species are identified and ranges of all lotic and lentic species 
are clarified. In the interim, we believe that the current guide can be used 
effectively in the field to reduce the number of voucher specimens required 
to authenticate inventories of the freshwater ichthyofauna of Greece as 
repeated heavy sampling has the potential to decimate local populations that 
are already vulnerable. 
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INTRODUCTION 
Identification keys are one of the fundamental tools of ichthyologists, fisheries 
biologists, ecologists, systematists, environmental biologists, and environmental pol-
icy makers and enforcers. For example, knowing what species live in which aquatic 
systems is requisite in creating management plans for fisheries in inland waters and 
formulating protective strategies and recovery plans for endangered, threatened or 
vulnerable species (Nixon et al., 1996). 
Recently, the European Environmental Agency (EEA) formulated a biodiversity 
initiative specifying a freshwater stream-monitoring program to inventory, identify and 
describe aquatic and terrestrial species in European Union (EU) countries (Nixon et 
al., 1996). Baseline distributional data derived from monitoring programs are essential 
elements of biodiversity inventories, biogeographic studies, systematic and phyloge-
netic investigations, water quality assessment, environmental impact statements, and 
a host of other ecological studies. For example, Maurakis et al. (200 I) and Maurakis 
and Economidis (200 I) used current distributions of native freshwater fishes to 
delineate relationships of river drainages in Greece relative to historical geological and 
tectonic events. They noted that there is much confusion in the identification of 
freshwater fishes in Greece, and that many river systems in the country have been 
sampled inadequately (Maurakis et al., 2003). 
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With one of the richest freshwater ichthyofaunas in Europe (126 fish tax.a: 97 
species and 29 subspecies of primary or secondary freshwater fishes), Greece has two 
extinct fish species, five listed as critically endangered, and 29 considered endangered 
and/or vulnerable (Bobori et al., 2001; Economidis, 1995). With 37 % of the native 
fish fauna in Greece imperiled and/or extirpated by damming, stream channelization, 
canalization, pollution, habitat alteration, and stream dessication ( a result of water 
abstraction for crop irrigation and potable water supplies )(Bobori, et al., 200 I; 
Maurakis and Grimes, 2003), it is crucial for researchers conducting studies in Greece 
to be able to recognize and return native freshwater fishes in the field, and to collect 
only those species requiring further taxonomic and ecological assessment. 
As fieldwork in freshwater ecosystems in Greece by Greek researchers and those 
from other countries continues to increase (Bobori et al., 200 I; Economidis 1991; 
Economidis and Bnrescu, 1991; Gretes and Maurakis, 2001; Maurakis et al., 2003; 
Maurakis and Grimes, 2004) in response to the EEA' s initiative, there is a need for an 
English version of a identification key to fishes in fresh waters of Gret;ce to facilitate 
accurate identifications. Except for the unpublished, periodically updated identifica-
tion keys (in Greek) to freshwater fishes by the second author, there are no published 
identification guides that are available for identifying specimens from freshwaters to 
complete inventories of biodiversity in Greece. Yet, new species (e.g. · one species of 
Economidichthys and four species of Cobitis), have been described in Greece in recent 
years (Economidis and Miller, 1990; Economidis and N albant, 1996), and populations 
of other species continue to warrant ecological and taxonomic study. Our intent is to 
create an illustrated identification guide in the future as new species are identified and 
ranges of all species are clarified further. In the interim, we believe the current guide 
can be used effectively in the field to reduce the number of voucher specimens required 
to authenticate inventories of the freshwater ichthyofauna of Greece~ repeated heavy 
sampling has the potential to decimate local populations that are already vulnerable. 
METHODS 
Descriptions of each of 97 species are annotated with current information of species 
distributions in fresh waters of Greece (Fig. I) and notes on exotic fishes introduced 
in the country since 1995 as discussed in Economidis (2000). Nomenclature conforms 
to that in Kottelat (1997). Definitions of meristic counts and morphological measure-
ments follow those in Calliet et al. (1986) except where noted. Standard length is the 
distance from the anterior tip of snout to posterior end of hypural plate. Total length 
is the distance from anterior tip of snout to posterior margin of caudal fin. Head length 
is the distance from the anterior point of head to posterior bony margin of operculum. 
Eye diameter is the horizontal diameter of the eye. Snout length is the length from the 
anterior tip of snout to the anterior tip of eye. Body depth is the vertical distance from 
anterior base of dorsal fin to belly of fish. Lateral line count includes all pore-bearing 
scales from behind head to end of the caudal peduncle. Abbreviations: S~dard length, 
SL; total length, TL; lateral line, LL; dorsal fm, D (DI, I st D and D2, 2n D); anal fm, 
A; caudal fm, C; pectoral fm, Pl; pelvic fm, P2; number of unbranched rays (some may 
be embedded in flesh requiring dissection) in D and A are represented by Roman 
numerals; branched rays by Arabic numerals (Fig. 2). Clarity and use of the identifi-
cation key was tested by local university and high school students, and Greek university 
students and colleagues jnvolved in various aspects of our studies in Greece. 
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FIGURE 1. Major freshwater drainages, lakes and aquatic systems in Greece. 1. Evros River, 2. Filiouris 
River, 3. Lake Vistonis, 4. Nestos River, 5. Strymon-Aggitis River, 6. Lake Koronia and Lake Vol vi system; 
7. Gallikos River. 8. Axios River and Lake Doirani, 9. Loudia<. River, 10. Lake Vegoritis, 11. Lake Prespa 
system, 12. Aliakmon River and Lake Orestias (Kastoria), 13. Pinios River(Thessaly), 14. Lake Karla and 
Velestino Springs, 15. Sperchios River, 16. Lakes Yliki and Paralimni and Kifissos River system, 17. Lake 
Stymphalia, 18. Evrotas River, 19. Pamisos River, 20. Nedas River, 21. Alphios River, 22. Pinios River 
(Peloponneros), 23. MomosRiver, 24. Evinos River, 25. Acheloos River and Lakes Trichonis-Ozeros-Am-
vrakia and reservoirs Stratos-Kastraki-Kremasta-Tavropos, 26. Arachthos River, 27 . Louros River, 28. 
Aheron River, 29. Lake Pamvotis (loannina), 30. Kalamas River, and 31. Aoos River. 
IDENTIFICATION KEY TO FISHES OF FRESH WATERS OF GREECE 
la. Mouth normal with jaws. Body normal. Uusually with scales and t\yo sets 
of paired fins. Each side of head with a single gill opening. Two nares on 
rostrum in front of eyes. Gnathostomata . . . . . . . . . . . . . . . . . . . 3 
1 b. Mouth circular, like a funnel, without jaws. Body naked without paired 
fins. Seven gill openings on each side of head. Top of head area with one 
nare. Agnatha (Petromyzontidae) . . . . . . . . . . . . . . . . . ~ . . . . . . 2 
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2a {lb) Body unifonnly colored. Trunk myotomes 52-63. TL-15 cm. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Eudontomyzon hellenicus 
Endemic to Greece. Occurs in the Louros drainage system (springs of 
Stephani, Philippida) and the Strymon drainage {springs of St. Giannis near 
Serres), Milopotamos, and Kefalaria of Drama (Aggitis-Strymon drainage). 
Non-parasitic species in environments of rivers with clean waters. Ammo-
cetes larvae, with horseshoe-shaped mouths, live many years in sandy 
substrates. Eyes are hidden beneath the skin. Metamorphosis occurs during 
winter (December) after which they immediately spawn and then die. 
2b. Body mottled. Trunk myotomes 67-78. TL -80-90 cm . . . Petromyzon marinus 
Species with wide distribution in Europe and North America. It is reported 
to occur in Kerkyra but without any confirmation or samples of specimens. 
It probably spawns in the Louros and Kalamas river drainages. Parasitic 
species, which after metamorphosis, migrates to sea. During the 1990s, two 
individuals have been observed and documented from the shores of the Seas 
of Macedonia and Thraki (Porto Lagos, Nea Karvali). 
3a (la). Branchial membranes not joined below head (Fig. 3a); mouth not 
bowed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
3b. Branchial membranes joined below head and folded to cover the isthmus 
(Fig. 3b). Mouth large and bowed (Acipenseridae) . . . . . . . . . Huso huso 
Anadromous species from northern shores of the Black Sea. Unconfinned 
presence in North Aegean Sea (Thracian Sea) and Adriatic Sea. 
4a (3a) Caudal fin forked with upper lobe larger than lower lobe (Fig. 4a). 
Snout long, mouth ventral. Body sides with large bony plates set in rows. 
Sizeable bodied fish reaching large size. TL -6 m (Acipenseridae) . . . . . . 5 
4b. Caudal fin symmetrical (Fig. 4b ). Lateral body without large bony plates. 
If they exist, then body is small, cm . . . . . . . . . . . . . . . . . . . 7 
5a ( 4a). Snout short, wide and blunt, less than 60 % head length. Barbels 
shorter than the distance between the tip of snout and opening of mouth. 
TL -2 m. . . . . . . . . . . . . . . . . . . . . . . . . . . . Acipenser naccari 
Anadromous species of Adriatic Sea. It has been reported from the estuaries 
of Kerkyra. It probably is present in the southern latitudes of coastal areas 
of western Greece. 
5b. Snout elongate and acute . . 6 
6a (5b). Snout elongate and acute, a bit more than 60 % head length. Barbels 
equal distant between tip of snout and opening of mouth . . . . Acipenser sturio 
Anadromous European species. Captured rarely in Thraki Sea ( except 
Evros). It has been observed in the Evros, Nestos, Strymon, and mouths of 
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Pinios and Acheloos. Probably spawned in the Evros River but now con-
sidered extirpated from this area. 
6b. Snout very long and acute, greater than 60 % head length. TL -2 m. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Acipenser stellatus 
Anadromous species of the Black Sea and Caspian Sea, also present in the 
Mediterranean Sea (Adriatic Sea and referenced from the Bulgarian portion 
of the Evros River). In 1999, its presence was confirmed in the Sea of Thraki 
(Fanari). 
Acipenser baeri, Acipenser gueldenstaedtii, Acipenser ruthenus, and Polyo-
don spathula have been introduced in Greece where they are reared in closed 
tank systems, and then released into open waters (Lake Pamvotis and 
Kalamas River)(Economidis et al., 2000). 
7a (4b). Adipose fin present (Fig. 2) (Salmonidae, Coregonidae) 
7b. Adipose fin absent ...................... . 
Sa (7a). Body without spots. Lateral line with fewer than 100 scales. Gill rak-
. s 
. 10 
ers 35-45. TL -60 cm ................... Coregonus larvaretus 
Foreign (European) species introduced successfully in Vegoritida Lake and 
the dam lakes of Polifito and Tauropos. 
Sb. Body with spots. Lateral line with more than 100 scales. Gill rakers 15-25 . . 9 
9a (Sb). Lateral body usually with a long reddish band. Caudal fin with dark 
spots. TL -50 cm . . . . . . . . . . . . . . . . . . . . . . Oncohynchus mykiss 
North American species introduced and spreading in-European countries. It 
is reared in trout aquaculture facilities. The state hatcheries of Louros and 
Edessa generate artificially propagated offspring, which are released into 
the cleanest springs and then scattered in rivers and lakes. It has not been 
observed to reproduce naturally in open environments. 
9b. Lateral body without reddish band. Caudal fin without dark spots. TL -40 
cm. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sa/mo trutta 
Native species with wide distribution in Europe. In Greece, it occurs in 
springs of rivers in Peloponessos (Ladonis, Erymanthus ), Sterea Hellas 
(Momos, Evinos, Acheloos), Epirus (Arachthos, Louros, Kalamas, Voido-
matis, Aoos ), Macedonia (V enetikos, Tripotamos Veroias, St. Germanos 
Prespa, Akritas, Achlada and Drosopigi Florina, Agg,~stro Strymon, Despa-
tis, Diavolorema and Arkoudorema Nestos) and Thraki (rarely in Ardas). 
Several of these populations may represent endemic species. Recently, 
Oncorhynchus kisutch, Sa/mo salar, and Salvelinus fontinalis have been 
introduced in Greece where they are reared in closed aquaculture facilities 
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and have been released into open waters. There is no information on 
survival. 
I Oa (7b ). Body long, cylindrical, serpentine. Dorsal, caudal and anal fins con-
tinuous. TL -1.5 m (Anguillidae) . . . . . . . . . . . . . . . Angullia anguilla 
Catadromous species with wide distribution in Europe. It has entered all 
fresh waters of Greece, especially near the mouths of rivers, though it is 
rarely found in lakes far from the sea. Recently, Anguillajaponica has been 
introduced in Greece where it is reared in closed aquaculture facilities. There 
is no information on survival in open waters. 
!Ob. Body not cylindrical and serpentine. Dorsal, caudal, and anal fins not 
continuous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
I la (10b). Anal fin base larger (-20 times greater) than dorsal fin base. Body 
without scales (Siluridae) . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
11 b. Dorsal fin base equal to or greater than four times the length of anal fin 
base ....................................... 13 
12a (I la). Snout with two pairs of barbels (Fig. 5b). TL -40 cm . Si/urus aristote/is 
Endemic to Acheloos River and Lakes Trichonis, Lysimacheia, Ozeros, and 
Amvrakia. Introduced to Lake Pamvotis, Ioannina and Lake Volvi in 
Macedonia. 
12b. Snout with three pairs of barbels (Fig. 5a). TL -25 cm . . . . . Si/urus glanis 
European species. In Greece, it lives in Thessaly (Pinios River), Macedonia 
(Aliakmon, Axios, Strymon rivers), and lakes Kastoria, Vegoritis, Doirani, 
and Volvi) and Thraki (Evros River). Recently, Clarias gariepinus has been 
introduced in Greece where it is reared in closed aquaculture facilities. There 
is no information on its survival in open waters. 
13a (I I b ). Snout like a duck bill (Fig. 6). Equal-sized dorsal and anal fins in 
opposing positions posterior to middle of body. TL -1.5 m. Esocidae 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Esox lucius 
European species. In Greece, it lives in Lake Volvi, Strymon and Evros 
rivers. Historically, it occurred in the Pinios (Thessaly). 
13b. Snout normal (Fig. 1). First dorsal fin ray almost in middle of body, anal 
fin more posterior. Dorsal and anal fins not opposing .............. 14 
14a (13b). Several free spines anterior to dorsal fin (Figs. 7a, b). Small fish 
whose size does not exceed 5-6 cm (Gasterosteidae) . 15 
14b. Free spines anterior to dorsal fin wap.ting . . . . . . 17 
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15a (14a). Pelvic fins absent. TL -5 cm . . .... . ...... Pungitius hellenicus 
Endemic to Sperchios system (springs of Kompotadon, St. Paraskevi, and 
drainage canals of Lamia). 
15b. Pelvic fins present, having at least one spine . . . 16 
16a (15b). Four or more free spines anterior to dorsal fin. TL -5 cm (Fig. 7b). 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pungitius platygaster 
European species of Black Sea drainage. In Greece, it occurs in one canal 
near the village of Kokartza Kilkis, which flows into the Axios River and 
springs of Aravissos in the Loudias drainage. 
16b. Three free spines anterior to dorsal fin. TL -6 cm (Fig. 7b ). 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gasterosteus aculeatus 
Paleoarctic species widely distributed in the northern hemisphere. In 
Greece, it occurs in Peloponnesos (springs of Lerna in Argolis and Pamisos 
River), Epirus (Louros and Acheron rivers), Sterea Hellas (Sperchios 
River), Thessaly (streams close to villages of Papapouli and Platamon), 
Macedonia (Niseli lmathias, Aravissos Giannitsa), Thraki (Kosinthos and 
Bospos rivers). 
17a (14b). Base of pelvic fins anterior and perpendicular to base of pectoral 
fins (Fig. 8). Body without scales. TL-10 cm (Blenniidae) Salariajluviatilis 
Coastal Mediterranean species. In Greece, it occurs in many rivers and lakes: 
Peloponnesos (Erasinos, Evrotas, Pamisos, Nedas, Alphios, Pinios, 
Vouraikos), Sterea Hellas (Acheloos, Lake Trichonis), Epirus (Acheron, 
Kalamas ), Macedonia (Aliakmon, and Doirana, Koronia, Vol vi lakes, Mar-
maras Paggaiou), Thraki (Lake Vistonis, Kosinthos, Kompsatos). A new 
species of Sa/aria is being described. 
17b. Base of pelvic fins located below or posterior to position of pectoral fin 
base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
18a ( 17b ). Pelvic fins fused medially to form a disk (Fig. 9a ). . 19 
18b. Pelvic fins normal, not forming a disk . . . . . . . . . . . 26 
19a ( 18a). A pair of large, threadlike pipe-shaped nostrils protrude above up-
per lip (Fig. 10). TL-11 cm (Gobiidae) . . . . . . . Proterorhinus marmoratus 
Coastal Black Sea and Danubian species upstream to Vienna. In Greece, it 
occurs in the Evros River and springs of St. Giannis near Serres (Strymon 
drainage). The species was introduced accidentally in the Great Lakes of 
North America. 
19b. Nostrils normal, not projecting forward . . . .. . ....... . .. . . . . 20 
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20a (19b). Dermal perianal organ (pitted, raised cardiform area) surrounding 
the anus and flanking the base of the urogenital papilla, and anteriorly 
along midventral line of the scaleless abdomen (Fig. 9b)(Gobiidae) . 21 
20b. Dermal perianal organ absent (Fig. 9a)(Gobiidae) . . . . . . . . . . 22 
21a (20a). Lateral body coloration light with black vertical bands, extending 
about two-thirds of body height, smaller than one-half the length of disk 
formed by the pelvic fins. Perianal organ small, smaller than one-half the 
length of the pelvic fin disk. TL -3 cm . . . . . . . Economidichthys trichonis 
Endemic to Lake Trichonis. Probably lives in the entire A~heloos River 
system and Lakes Lysimacheia, Ozeros and Amvrakia. Theoretically, the 
smallest fish of fresh waters ofEurope, as reproductively mature individuals 
are less than 18 mm. 
21 b. Few to many well-developed distinct dark irregular blotches or short 
dark bars covering more than one-half of body sides even in young indi-
viduals. Perianal organ large, larger than one-half of the pelvic fin disc. 
TL-5.5 cm. . .................... Economidichthys pygmaeus 
Endemic to Lefkada (Zoodochos Pigi spring or Megali Vrisi, which become 
dry), spring of Vlycho near Vonitsas and the Louros drainage system 
(springs of Barbanakou, Filipada, and in Louros mainstream at St. Geor-
gios ). Also in Lake Trichonis. 
22a (20b ). Head lateral line canal present 
22b. Head lateral line canal absent .... 
Endemic species to the Acheron River system in Epiros. 
23a (22a). Posterior oculoscapular canal present (Fig. 11) . 
.......... 23 
Knipowitschia milleri 
. ...... 24 
23b. Posterior oculoscapular canal always absent. Vertebrae 30 or 31 
(range=29-3 l ). . . . . . . . . . . . . . . . . . . . . . . Knipowitschia panizzae 
Introduced species from Italy, and recorded from Evinos River in Greece 
without confirmation. 
24a (23a). Preopercular canal present (Fig. 11) .. 25 
24b. Preopercular canal absent. Snout about equal to or less than eye diame-
ter. Gap between circumorbital and postorbital sections of anterior oculos-
capular canal. Lateral bars less distinct. D2 1-8; A 1-8; L.L. 32-33; Pl 
15-16. . . . . . . . . . . . . . . . . . . . . . . . . . . . Knipowitschia goerneri 
Endemic species ofKerkyra (Korfu) Island. Found in springs of lagoons of 
Korission. 
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25a (24a). Head lateral line canal present (Fig. 11). Body, from snout to cau-
dal fin, completely scaled. Vertebrae modally 21-32 (range 30-33); poste-
rior oculoscapular canal usually present; male individuals with 4-5 
vertical dark stripes on body sides. TL -5 cm . . . . . Knipowitschia caucasica 
In Greece, it occurs in the systems of Evros, Filiouris at Komotini, Lake 
Vistonis, Nestos, Lake Koronia, Lake Volvi, and the Axios, Loudias, and 
lower Aliakmon river systems. Mavroneri Katerinis and Lake Trichonis. 
Also occurs along shores of Samothraki Island. The Trichonis population 
may be a different species or may have been transferred there by chance. 
Occasionally occurring near estuaries and seashores. 
25b. Scales on back rare from snout to tail; few scales restricted below length 
of lateral line .. Male individuals with numerous dark vertical dark stripes 
on body sides . . . . . . . . . . . . . . . . . . . . . . . Knipowitschia thessala 
Endemic species of Thessaly. Occurs in the Pinios River, the Mati of 
Timavou and Lithaio (in Trikala). 
26a (18b). With two dorsal fins (Fig. 12a) . 27 
26b. With one dorsal fin or D 1 and D2 joined to appear as one (Fig. 2). . . 30 
27a (26a). Dorsal fins not connected (Fig. 12a). Slender caudal peduncle . 28 
27b. Connection between two dorsal fins weak or absent (Fig. 12b). Caudal 
peduncle thick (Percidae) . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 
28a (27a). Body covered with cycloid scales (Fig. 13a). Sides of body without 
spotted or dark stripes (Atherinidae ). TL -15 cm . . . . . . . . Atherina boyeri 
Widely distributed coastal Mediterranean and Black Sea species. In Greece, 
it lives in coastal waters near the mouths oflarge rivers. In Lake Trichonis, 
the previous remarkable fishery population and ecology have been decreas-
ing by overfishing. 
28b.Body covered with ctenoid scales (Fig. 13b). Body with spotted and/or 
dark zones on body sides. I st dorsal fin with 8-9 spines. TL -15 cm (Perci-
dae ). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Zingel balcanicus 
Endemic to the Axios River system. Recorded only from the former-Yu-
goslavian portion of the river where it is rare. 
29a (27b). Posterior portion of I st dorsal fin with black spot (Fig. 12b). Anal 
fin II 8-10. TL-21 cm ...................... Percafluviatilis 
A widespread, temperate zone species of Europe. In Greece, it lives in the 
lower Aliakmon River, Axios River, Lake Doirani, L~e Koronia, Lake 
Volvi, and Strymon and Evros rivers. Previously it occurred in the drained 
Lake Xiniada in Thessaly. Also, it has been introduced and is successful in 
Lake Kastoria. 
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29b. Posterior portion of 1st dorsal fin without black spot. Anal fin II, 11-13. 
TL-30 cm ............. · . . . . . . . . . . . Stizostedion lucioperca 
European species occurring in Greece only in Evros River system. 
30a (26b ). Anterior dorsal and anal fins with stout spines. Posterior margin of 
black opercular flap with a red/orange spot (Centrarchidae). TL -15 cm 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lepomis gibbosus 
North American species introduced to Europe and acclimating freely in 
fresh waters. It is unknown how it was introduced in Greece. Thriving 
populations in river systems of Evros (Ardas ), Strymon (Kerkini), Axios, 
Loudias, and the lower Aliakmon, Prespa lakes, and artificial lakes of 
Tavropou. 
30b. Anterior dorsal and anal fins with soft rays ... 31 
3 la (30b). Midventral line with serrated keel anterior to anal fin origin (Fig. 
14) (Clupeidae) ............................. ...... 32 
31 b. Midventral line without serrated keel anterior to anal fin or with small 
keel without serrations (Fig. 2) ...... . .................. 34 
32a (3 la). Roof of oral cavity with small teeth (Fig. 15). (subgenus Caspia-
/osa). Gill rakers more than 77 on 1st gill arch. Belly scales of keel num-
ber 30-33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 
32b. Roof of oral cavity (palatine and vomerine bones) without small teeth. 
Gill rakers few, 32-36 on 1st gill arch. Pointed belly scales on keel number 
36-37. TL-45 cm. . . . . . . . . . . . . . . . . . . . . . . . . . . Alosa/al/ax 
Anadromous coastal Mediterranean species moving upstream in large 
rivers for spawning. It has been observed near the estuarine areas of the 
Evros River, Lake Vistonis, and the Nestos, Strymon, Pinios, Acheloos, 
Louros, Arachthos and Kalamas rivers. 
33a (32a). Gill rakers 77-98. TL -25 cm ............... Alosa vistonica 
Non-migratory endemic species to Lake Vistonis; considered extinct. Lake 
Vistonis is open to the North Aegean Sea by the Porto-Lagos lagoon and 
estuary; however, this species has never been observed to migrate to the sea. 
33b. Gill rakers 101-130. TL-35 cm ............... Alosa macedonica 
Non-migratory endemic species of Lake Volvi in Macedonia, where it is 
exploited as a low cost protein source. 
34a (31 b ). Lower jaw with small teeth 
34b. Lower jaw without small teeth . . 
. 35 
.37 
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35a (34a). Dorsal, caudal, and anal fins dark. Dark spots present above pecto-
ral fin. Dorsal fin I, 11-12. TL - 7 cm (Valenciidae ). . . . . Valencia letourneuxi 
Endemic to Greece. It occurs in Kerkyra (lagoons of Halikiopoulou, Dasia, 
Lefkimi, where they are rapidly disappearing), and the systems of Kalamas 
(near Drepano of lgoumenitsa), the Acheron (springs Kipselis, Kastriou, 
canals nearby Ammoudia), the Louros (springs of Barbanakou), Lefkada 
(Megali Vrisi and Zoodochos Pigi, which recently has dried up), and the 
Pinios and Alphios rivers of Peloponessos. 
35b. Dark margin absent on dorsal, caudal, and anal fins, or present only on 
dorsal fin. Dark spot absent above pectoral fin . . . . . . . . . . . . . . . . 36 
36a (35b). Dorsal fin with 10-12 rays. Vertical dark lines on body. TL -6 cm 
(Cyprinodontidae) . . . . . . . . . . . . . . . . . . . . . . Aphaniusfasciatus 
Coastal Mediterranean dispersing species with a high resistance to high 
salinities oflagoons. It is particularly abundant in all lagoons of the country, 
from the Evros River system to Kerkyra. 
36b. Dorsal fin with 7-9 rays. Vertical dark lines absent on body. TL-5 cm 
(Poeciliidae ). . . . . . . . . . . . . . . . . . . . . . . . . . Gambusia holbrooki 
North American species which has been introduced and acclimated to 
swampy areas of many territories for the biological control of mosquito 
larvae, an event that helped the reduction of cases of malaria and other 
swamp fevers. In Greece, it is successful almost entirely where it occurs in 
still waters, even on islands. It has been observed to compete and attack 
Valencia letourneuxi where they are conspecific. 
37a (34b). Three pairs of barbels around mouth (Fig. 16c). Small fishes with 
particularly small eyes and scales (Cobitidae and Balitoridae) ......... 38 
37b. Barbels absent or only two pair present around mouth (Fig. 16b). Eyes 
and scales of normal size (Cyprinidae) . . . . . . . . . . . . . . . . . . . 49 
38a (37a). Subocular, bilobed spine present and embedded in skin, which be-
comes apparent to touch when rubbed (Fig. 17). Regular lines of pigmen-
tation present on body. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 
38b. Subocular bilobed spine absent. Body pigmentation variable (Balitoridae) . 47 
39a (38a). Caudal fin with 14 rays (2 unbranched and 12 branched). Lateral 
body pigmentation does not form regular patterns or lines of zones of 
Gambetta (Fig. 18). TL -12 cm. . . . . . . . . . . . . . Sabanejewia balcanica 
Endemic species of southern former Yugoslavia and Greece. In Greece, it 
occurs in river systems of Pinios, Loudias, Axios, Doirani, and Gallikos. 
Also in the Evros (Erythropotamos) where its populations probably belong 
to another species. 
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39b. Caudal fin with 16 rays (2 unbranched and 14 branched). Lateral body 
pigmentation form definite patterns or zones of Gambetta (Fig. 18) 
(Cobitidae) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
40a (39b ). Dorsal surface of caudal peduncle with darkened round or ellipsoi-
dal spots. Base of pectoral fin of male individuals, smaller than females, 
have one Canestrini scale (Fig. 1 Sg)( Cobitis) . . . . . . . . . . . . . . . . . . 41 
40b. Upper portion of caudal peduncle does not have such characteristic spots 
or other small and irregular spots. The base of pectoral fin has two Can-
estrini scales (Fig. 1 Sh)(Bicanestrini) . . . . . . . . . . . . . . . . . . . . . 42 
41a (40a). Markings of first line of sides of body (4th zone ofGambetta) are 
round or ellipsoidal and usually independent (Fig. 18a). TL -12 cm 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cobitis vardarensis 
Endemic to southern former Yugoslavia and Greece. Lives in river systems 
Axios, Loudias, lower Aliakmon, and Pinios of Thessaly, and also occurs 
in Gallikos River drainage, Anthemounta, and Mavroneri Katerinis. 
41b. Markings of first line (4th zone of Gambetta) sometimes separated but 
usually form a continuous band (Fig. 18c) TL -11 cm . . . Cobitis stephanidisi 
Endemic species first described from springs of Kefalovrisi of V elestino 
(Feres ), which have dried up resulting in the species extirpation. It is 
expected to survive in the Lake Karla system where Velestiino spring 
previously flowed. Not known elsewhere. 
42a ( 40b ). Body long, slender or chubby . . . . ..... 43 
42b. Body short and robust with high profile, more or less laterally com-
pressed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 45 
43a (42a). Markings of third line (2nd zone of Gambetta) relatively large, 
round and distinct extending to the base of caudal fin. Markings of second 
line (3 rd zone of Gambetta) is significantly reduced, often absent. Mark-
ings of fourth line (1 st zone of Gambetta) small and round arranged length-
wise horizontally, appearing as a dark band along the length of the side. 
TL -13 cm (Fig. 18a) .................... Cobitis meridionalis 
Endemic species of the Prespa system (Vrigiides). Occurs in Megali Prespa 
Lake (beach across from village of Psarades) and Mikri Prespa Lake. 
43b. Markings of third line (2nd zone ofGambetta) normal and small, where 
the fourth line (1 st zone of Gambetta) blends with the second zone of Gam-
betta, whichever is generally well developed. 4th zone of Gambetta has 
large or relatively large markings . . . . . . . . . . . . . . . . . . . . . . . . 44 
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44a (43b). Lateral body spots or markings are very large and independent. TL 
-12 cm (Fig. 18a) ....................... . Cobitis trichonica 
Endemic species of the Acheloos River system. Occurs in Lake Trichonis 
and its canals, which join Lake Ozeros to the Acheloos River, and has been 
observed in Lake Amvrakia. Recently, it has been reported to occur in the 
irrigation canals flowing near the lagoons of Messolonghi. 
44b. Lateral spots on body sides are small to very small. TL -13 cm (Fig. 
l 8e ). . . . . . . . . . . . . . . . . . . . . . . ·. . . . . . . . Cobitis strumicae 
Endemic species of eastern Macedonia and Thraki. It occurs largely in 
almost the entire system of the Strymon (with the exception of the Aggitis), 
Nestos, Lake Vistonis, Filiouris, and headwaters that flow into the vicinity 
of Alexandroupoli and the Evros. 
45a ( 42b ). Third zone of Gambetta absent. TL -6 cm (Fig. 18d). 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cobitis arachthosensis 
Endemic to the Arachthos River. 
45b. Third zone of Gambetta present, sometimes with a row of small dots be-
low the 3rd Gambetta zone . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
46a ( 45b ). Lateral markings or spots of 4th zone of Gambetta are nonnally 
large (Fig. l 8f). TL -10 cm . . . . . . . . . . . . . . . . . . Cobitis hellenica 
Endemic to the Louros River, primarily in its lowland canals and springs 
(Barbanakos, Stefani, and others). 
46b. Lateral spots of 4th zone of Gambetta are very small and aligned in a row 
(Fig. l 8f). TL -11 cm . . . . . . . . . . . . . . . . . . . . Cobitis punctilineata 
Endemic to the Aggitis River system. Occurs in canals that flow through 
the plains of Filippoi, near the town of Drama, Macedonia. 
47a (38b). Caudal fin not forked. TL-7 cm ........... Barbatula barbatula 
European species found in the Axios River system both in Greece and the 
fonner Yugoslavia. Occurs in entire upper portions and sometimes lower 
sections of Aliakmon River. 
47b. Caudal fin forked .. 48 
48a (47b). Caudal peduncle low, less than 45 % SL; barbels small. TL - 7 cm. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Barbatula bureschi 
Endemic species in the Strymon drainage and the Nestos River, occuring, 
in Greek and Bulgarian parts of both rivers. 
48b. Caudal peduncle high, greater than 54 % SL; barbels large. TL -6 cm. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Barbatula pindus 
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Endemic to Aoos River. Occurs in Sarandaporos River from the village of 
Eftachori and downstream. 
49a (37b). Barbels present around mouth (Fig. 16) 
49b. Barbels absent around mouth (Fig. 2) . . . . . . . . 
50a (49a). Two pairs of barbels around mouth (Fig. 16b). 
50b. One pair of barbels around mouth (Fig. 16a) .... 
51a (50a). Dorsal fin very long (D: IV, 17-22), more than three times greater 





. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cyprinus carpio 
Widely distributed species of Eurasia. 
5 lb. Dorsal fin small (4 spines, 8 rays), equal or slightly larger than anal fin. 
Scales small, more than 45 in lateral line . . . . . . . . . . . . . . . . . . . 52 
52a ( 51 b ). Body coloration mottled, covered with irregular dark blotches and 
spots .... . · . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 
52b. Body coloration of adults uniform without blotches and spots . 56 
53a (52a). Last unbranched ray of dorsal fin with denticles (Fig. 19) 54 
53b. Last unbranched ray of dorsal fin without denticles. TL -25 cm. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Barbus peloponnesius 
Widely distributed species in the Danube and Balkan river systems. In 
Greece, it lives in all river systems which flow into the Ionian Sea, from the 
Alphios in Peloponnesos, to the Kalamas River in Epiros. Also, it occurs in 
the Aliakmon, Loudias, Axios, Gallikos, Mavroneri Katerinis. Formerly, it 
was divided into three subspecies: B. p. peloponessius; B. p. rebeli; and B. 
p. petenyi, which warrant investigation as some populations may be distinct 
species. 
54a (53a). Scales small (lateral line=55-80), denticles on 4th unbranched ray, 
normal to stout. TL-25 cm . . . . . . . . . . . . . . . . . . Barbus cyclolepis 
Widely distributed, endemic species to southern Balkan peninsula (Yugo-
slavia, Greece, Turkey, and Bulgaria). In Greece, it occurs almost in all 
rivers flowing into the Aegt'm Sea from the Sperchios to the Evros rivers, 
except for those in which B. p"': ,1wnnesius occurs. Recognized subspecies: 
B. c. cy_clolepis (Evros and Lake Vistonis); B. c. strumicae (Nestos, Stry-
mon, Lake Vol vi, and Lake Koronia); B. c. choloremanticus (Holorema near 
Almyron) in Thessaly; and B. c. sperchiensis (Sperchios). Populations in 
Halkidiki and Platamona streams, and Pinios River in Thessaly have not 
been classified and may belong to separate species. 
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54b. Scales somewhat larger (lateral line=48-64 ), denticles of 4th unbranched 
ray weak, many times barely visible . . . . . . . . . . . . . . . . . . . . . . 55 
55a (54b). Lateral line scales 48-57. Rheophilic species ofEuboea. TL -25 
cm. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Barbus euboicus 
Endemic to Euboea. This highly endangered species occurs mainly in 
streams Manikion or Manikiotiko. 
55b. Lateral line scales 52-64. Limnophilic species and rarely in rheophilic en-
vironments. TL -40 cm . . . . . . . . . . . . . . . . . . . Barbus prespensis 
Endemic to Lake Prespa system where it is exploited for food. Moves into 
local streams fur spawning. 
56a (52b). Margin of dorsal fin concave (Fig. 20a). Top of dorsal fin, when ly-
ing on dorsum, almost reaches or surpasses a perpendicular line passing 
the origin of the anal fin. Scales small (lateral line=54-65). TL -80 cm. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Barbus macedonicus 
In Greece, it occurs in the Axios, Aliakmon, and the Pinios River of 
Thessaly. Two subspecies: B. b. macedonicus (Axios, Aliakmon) and B. b. 
thessa/us (Pinios ); the latter should be elevated to specific rank (Barbus 
thessa/us). 
56b. Margin of dorsal fin straight or slightly concave (Fig. 20b ). Top of dor-
sal fin straight, and when lying on dorsum, does not reach a perpendicular 
line at origin of anal fin. Scales somewhat large (lateral line=43-60) . . 57 
57a (56b). Scales relatively large (lateral line=43-53); snout relatively long 
(about 40 % of length of head); caudal peduncle deep (about 71 % of its 
length. TL -60 cm. . . . . . . . . . . . . . . . . . . . . . . . Barbus graecus 
Endemic to Greece, where it lives exclusively in the Sperchios River and 
the lake systems of Yliki and Paralimni in Boetia. 
57b. Scales relatively small (lateral line=52-60); snout relatively short (about 
36 % of head length); caudal peduncle relatively narrow (about 65 % of 
its length). TL - 70 cm. . . . . . . . . . . . . . . . . . . . . Barbus albanicus 
· Despite the name, the species is endemic to Greece. It is found in all large 
permanent river drainages of western Greece (Pinios of Peloponnesos, 
Momos, Evinos, lakes Trichonis and Lysimacheia, rivers Acheloos, Arach-
thos, Louros, Kalamas, Lake Pamvotis, Ioannina, and wherever there are 
records of capture. Absent in Albania. The population in Lake Pamvotis is 
critically endangered. 
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58a (50b). Dorsal and anal fins with rounded (convex) margin; caudal fin mar-
gin straight or slightly concave. Scales very small (lateral line=94- l 00). 
TL -25 cm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Tinca tinca 
Widely distributed species in Europe. In Greece, it occurs in all of the large 
permanent river systems from Thessaly to Evros River in Thraki. It is absent 
in all rivers and lakes of western and southern Greece. 
58b. Dorsal and anal fins with straight or concave margins; caudal fin forked. 
Scales normal size (lateral line about 45). Small fishes, TL -12 cm . . . . 59 
59a (58b). Caudal peduncle thick, a bit higher than long, greater than 37% 
SL. TL -11 cm . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gobio gobio 
Widely distributed species in Europe. In Greece, it occurs in all permanent 
river systems from Thessaly to Evros River in Thraki, but absent in the 
systems of Lake Koronia and Lake Vol vi. In some waters ( e.g. Gallikos) it 
is particularly abundant. Subspecies: G. g. bulgaricus; G. g. balcanicus; G. 
g. feraeensis (Kefalovriso Velestino), which may warrant elevation to 
specific rank. 
59b. Caudal peduncle slender, longer that high, less than 30 % SL . . .. 60 
60a ( 59b ). Anal fin shorter than base of pelvic fin. Vertical bands distinct on 
sides of body. Scales with small oblong keel. Top and bottom of posterior 
part of caudal peduncle without yellowish marks. TL -12 cm. Gobio banarescui 
The species occurs in the Axios, Loudias, Aliakmon, and Pinios river 
systems. 
60b. Scales without oblong keels. Posterior portion of caudal peduncle with 
characteristic yellowish marks. TL -12 cm . . . . . . . . . . . . Gobio elimeius 
The species occurs in the Axios, Loudias, Aliakmon, and Pinios river 
systems. 
61a (49b). Dorsal fin much larger than anal fin; dorsal fin base length about 
triple that of anal fin (Fig. 21) . . . . . . . . . . . . . . . . . . . . . . . 62 
61 b. Dorsal fin normal length; dorsal fin base length about the same or 
smaller than base of anal fin (Fig. 2) . . . . . . . . . . . . . . . . . . . . 63 
62a (61a). Anal fin usually with six branched rays. 1st dorsal unbranched fin 
spine with 28-29 denticles. bteral line with 30-35 scales. Gill rakers 23-
35. TL -50 cm. . . . . . . . . . . . . . . . . . . . . . . Carassius carassius 
Widely distributed European species. In Greece, it is recorded only from 
the Evros River system (tributary Ardas). 
KEY TO FRESHWATER FISHES OF GREECE 185 
62b. Anal fin usually with five branched rays. 1st dorsal fin spine with 10-15 
denticles. Lateral line with 26-31 scales. Gill rakers 40-53. TL -21 cm 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Carassius gibelio 
Widely distributed · species of eastern Europe. In Greece, the only native 
population seems to have originated in the Strymon and Evros river systems. 
Other populations in the country have been introduced. The species today 
has spread to almost all large aquatic systems of the country as it success-
fully acclimates to all conditions, due mainly to its reproduction by gyno-
genesis. 
A closely related species, Carassius auratus, is reared in closed culturing 
systems for the aquarium industry. It has been introduced to lakes Lysi-
macheia and Kouma of Crete. 
63a ( 61 b ). Mouth transverse with large horny lips (Fig. 22b) . . 64 
63b. Mouth normal or horseshoe-shaped, lips normal or thick (Fig. 22a, c) . 65 
64a (63a). Mouth slightly curved. Slender keratinized lower lip; gill rakers 22-
27; pharyngeal teeth usually 6-6 or 6-7; dorsal fin III (7) 8; anal fin III 
9(10); lateral line 58-63. TL-35 cm . . . . . . . . . . Chondrostoma prespense 
Endemic to Prespa Lake system. 
64b. Mouth straight; fatty, keratinized lower lip. Gill rakers 27-34; pharyn-
geal teeth 6-5 or 6-6; dorsal fin III 8(9); anal fin III 9(10); lateral line 57-
66. TL -50 cm. . . . . . . . . . . . . . . . . . . . Chondrostoma vardarense 
Endemic species of southern Balkans. It lives in the Pinios (Thessaly), 
Aliakmon, Aoos ofEpirus, Loudias, Axios, Strymon, Nestos of Macedonia, 
and Evros (Macedonia) river systems. Populations in the Aoos River 
probably should be classified as Chondrostoma nasus. 
65a (63b). Anal fin very large with more than 20 branched rays 
65b. Anal fin with fewer than 20 branched rays . . . . . . . . 
66a (65a). Dorsal fin with nine, rarely 10 branched rays. Pharyngeal arch with 
. 66 
. 67 
one tooth row. TL - 70 cm . . . . . . . . . . . . . . . . . . . . Abram is brama 
Widely distributed European species. In Greece, it lives only in the Evros, 
Strymon, and Volvi systems. · 
66b. Dorsal fin with seven, rarely eight branched rays. Pharyngeal arch with 
three tooth rows. TL -50 cm . . . . . . . . . . . . . . . Parab.ramis pekinensis 
Chinese species introduced to the Albanian portion of Mikri Prespa Lake. 
Individuals have been captured in the Greek part of the lake. 
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67a (65b). Lateral line not complete (Fig. 23). If the lateral line is not appar-
ent as the scales easily fall off the body, then the anal fin has 10-12 
branched rays. Small fishes. TL - 7 cm . . . . . . . . . . . . . . . . . . . . 68 
67b. Lateral line complete. Anal branched fin ray number variable. Fishes of 
medium to large size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 
68a (67a). Scales very small, 80-92 in lateral line; body cylindrical with large 
dark spots or stripes on body sides; dorsal III 7; anal III 6-7. TL -6 cm 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Phoxinus phoxinus 
Widely distributed European species. In northern Greece, it is reported from 
the Filiouris River near Komotini, small rivers of Maroneia in Thraki, the 
small rivulets of Marmara of Paggaiou, the Aggitis (waters of Drama and 
elsewhere in the drainage) and the Loudias River in Macedonia. Several of 
these populations are considered extirpated due to water abstraction and/or 
pollution. 
68b. Scales small to large with fewer than 60 rows, usually 75 on sides of 
body . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
69a (68b). Body ellipsoidal with dorsal and anal fins proportionally high. Lat-
eral portion of caudal peduncle with a dark stripe; dorsal III 8-1 O; anal 8-
9; lateral line 4-8 squamous 34-40. TL ~ cm . . . . . . . . . . Rhodeus amarus 
Widely distributed European species. In Greece, it occurs almost every-
where from Thessaly to the Evros River except in western Greece. It was 
accidentally introduced in the Acheloos River system (Lake Ozeros ). 
69b. Body not ellipsoidal with dorsal and anal fins of normal length. Lateral 
portions of caudal peduncle usually without dark stripe; if present, it ex-
tends along the entire body sometimes up to the head . . . . . . . . . . . . . 70 
70a (69b). Anal fin with 10-13 branched rays. Scales fall off body easily. Gill 
rakers 14-16; dorsal fin III 8(9); anal fin III 10-13; lateral line 2-12, 
sqamously 40-50. TL -5 cm . . . . . . . . . . . . . . . . Leucaspius delineatus 
Widely distributed European species. In Greece, it occurs in the Evros River, 
and probably is present in the Nestos River, too. 
70b. Anal fin with fewer than nine branched rays. Scales firmly attached .. 71 
71a (70b). Scales large, 27-32, in oblique rows on sides of body. Pharyngeal 
teeth in two rows (Fig. 24b); dorsal fin III 7-91 anal fin III (7)8-9; lateral 
line 4-27, squamous 27-32. TL -6 cm . . . . . . . . . . . Ladigesocypris ghigii 
Endemic species living exclusively in fresh waters of the island of Rhodes. 
71b. Scales of normal or small size, more than 33 rows on sides ofbody. Pha-
ryngeal teeth in one row (Fig. 24a) . . . . . . . . . . . . . . . . . . . . 72 
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72a (71 b ). Scales, particularly the belly scales, contact each other but are not 
overlapping; 50-75 rows of scales on sides of body; dorsal fin III 7; anal 
fin III 7; lateral line 0-12. TL - 7 cm . . . . . . . . . . . Phoxinellus epiroticus 
Endemic species which lives exclusively in lakes Pamvotis, loannina, and 
Prespa Lake system. Two subspecies have been described: P. e. epiroticus; 
and P. e. prespensis, which may be a valid species. 
72b. Scales overlapping; 33-47 scale rows on sides on body; dorsal fin III (6) 
7 (8); anal fin 6-7 (8); lateral line (0-6 7-9 (10-i3). TL "'6 cm 
. . . . . . . . . . . . . . . . . . . . . . . . . . . Pseudophoxinus stymphalicus 
Endemic species of southwestern Greece, and southern Yugoslavia (Ochrid 
Lake). In Greece, it occurs in almost all permanent waters with low flows 
from Marathon and Vravrona of Attica to Sperchios and from Argolis 
(springs ofLemi) to Kerkyra. In Greece, three subspecies recognized: P. s. 
stymphalicus, P. s. marathonicus, andP. s. thesproticus. Another subspecies 
lives in Lake Ochrid (P. s. minutus ). Recent investigations suggest that some 
of these subspecies and some independent populations may warran_t species 
recognition. 
73a (67b). Pharyngeal teeth in one row (Fig. 24a) 
73b. Pharyngeal teeth in two or three rows (Fig. 24b, c) 
74a (73a). Scales very small, 110-124 along length oflateral line; eyes low, 
. 74 
. 86 
below lateral line .............. . .................. 75 
74b. Scales normal, fewer than 80 along length of lateral line; eyes in usual 
position, above or in line with lateral line . . . . . . . . . . . . . . . . . . . 76 
75a (74a). Dorsal fin with seven branched rays; body coloration normal, uni-
formly silvery. Gill rakers short and slender, the longest ones nearest the 
opercle, connected at their bases with a mucous membrane; abdominal 
keel present from pectoral fin to anal fin; dorsal fin III 7; anal fin II-III 12-
14. TL-1 m. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . Hypophthalmichthys molitrix 
Asian species (Amour, China) introduced into many eutrophic freshwater 
lakes to help sanitation by consuming super abundant growth of algal 
biomass. Introduced in Lake Pamvotis, Ioannina. 
75b. Dorsal fin with 10 branched rays; body coloration usually mottled or 
marbled; Gill rakers free at base; abdominal keel only behind pelvic fins 
(Fig. 25b, c); dorsal fin III 10; anal fin III 15-17. TL-1 m 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Aristichthys nobi/is 
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Asian species (southern China) introduced with the analogous purpose of 
the introduction of H. molitrix in Lake Pamvotis, loannina, and rivers Evros 
and Strymon (Lake Kerkini). 
76a (74b). Anal fin with more than 15 branched rays (anal III 15-18); lateral 
line 52-59; gill rakers 15-20. TL-27 cm ............ Vimba melanops 
Endemic species of southern Balkan peninsula (Bulgaria, Turkey, Greece 
and former Yugoslavia). In Greece, it occurs in the Pinios (Thessaly), 
Aliakmon, Axios, Lake Volvi, Strymon, Nestos, and Evros systems. Over-
fishing during its anadromous migrations, has threatened local populations 
in Greece. 
76b. Anal fm with fewer than 15 branched rays . . ... 77 
77a (76b). Anal fm with six branched rays. Narrow black band on sides of 
body from beginn~g of snout to base of caudal fin; very small fish. TL -8 
cm. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pseudorasbora parva 
Asian species (Japan, China, Korea, Formosa, and Amour) which has·been 
introduced in all European countries. It was accidentally introduced in 
Greece. Today it occurs in Prespa Lakes, Aliakmon, Loudias, Lake Koronia 
(collapsed fishery), and Evros systems. 
77b. Anal fm with seven or more branched rays; narrow black band absent on 
sides of body or only present on sides of body and absent on head . 78 
78a (77b). Peritoneum black to brown, or plain with numerous black spots . 79 
78b. Peritoneum plain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 
79a (78a). Abdominal keel present from posterior portion of pelvic fm base to 
anal fm (Fig. 25b, c ). Two adjacent rows of spots below lateral line absent . . 81 
79b. Abdominal keel absent from pelvic fm base to anal fin (Fig. 25a). Two 
adjacent rows of small spots below entire length of lateral line . . . . . . . 80 
80a (79b ). Dorsal fm with eight branched rays; anal fm with 8-10 branched 
rays; lateral line usually with 44-52 scales. TL -16 cm 
. . . . . . . . . . . . . . . . . . . . . . . . . . Phoxinellus pleurobipunctatus 
Endemic species with wide distribution in rivers and small streams in 
western Greece, western Peloponnesos, and north to fresh waters of the 
island of Kerkyra, except Lake Pamvotis, Ioannina. Recently classified as 
Telestes pleurobipunctatus. 
80b. Dorsal fm with seven branched rays and 6-7 branched anal fin rays; lat-
eral line usually with 50-56 scales. TL -13 cm . . . . Pseudophoxinus beoticus 
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Endemic to Beotia. Occurs only in Lake Yliki and Paralimni and Kifisos 
River and streams of Boetia. 
81a (79a). Mouth oblique, superior. Lower jaw projecting forward beyond up-
per jaw; gill rakers 17-21; dorsal fin III 6-7; anal fin III 9-11; lateral line 
38-44. TL - 11 cm ................. Tropidophoxinellus hellenicus 
Endemic genus and species in Greece. Occurs only in Pinios and Alphios 
rivers of Peloponnesos, and Acheloos River and its associated lakes. · Highly 
exploited as food in Lake Trichonis. 
81 b. Mouth horizontal or slightly oblique, inferior; lower jaw almost straight 
with upper jaw; gill rakers 11-13; dorsal fin III 7-8; anal fin III 9-10; lat-
eral line 40-48. TL -12 cm . . . . . . . . . . . . Tropidophoxinellus spartiaticus 
Endemic species to Peloponnesos. Restricted only to Evrotas, Pamisos, and 
N edas river systems in Peloponnesos. 
82a (78b ). Mouth small, lips thick, fleshy with developed inner lobes or with 
numerous strong fused lower lip lobes (Fig. 22a). Small size fishes below 
15 cm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 
82b. Mouth normal, lips thin, without fleshy thickening (Fig. 22c ). Larger 
than 15 cm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 
83a (82a). Black spot at base of caudal fin; lower lips without distinct inner 
lobes, but enlarged at the symphysis of lower jaw; dorsal fin III 7; anal fin 
III 7-8; lateral line 32-42. TL -13 cm ......... Pachychilon macedonicus 
Endemic species of southern Balkan Peninsula (former Yugoslavia- Axios 
River drainage). In Greece, it occurs in the Axios, Loudias, lower Aliakmon 
and Pinios (Thessaly) systems, and in Himaditis Lake system (western 
Macedonia, Greece). 
83b. Black spot at base of caudal fin absent; irregular scattered spots on body 
dorsum; lower lip with developed middle lobes (Fig. 22a); dorsal fin III 8; 
anal fin III 9; lateral line 42-46. TL -13 cm . . . . . . . . . Pachychilon pictum 
Endemic species of northwest~rn Balkan Peninsula (Yugoslavia, Albania, 
and Greece). In Greece, it occurs only in the Aoos River drainage, Epiros. 
84a (82b ). Anal fin usually with eight, rarely nine branched rays; pharyngeal 
teeth 5-5; lateral line usually with 37-40 scales. TL -35 cm . Rutilus.prespensis 
Endemic to Lake Prespa system. 
84b. Anal fin usually with 9-11 branched rays; pharyngeal teeth usually 6-6 
or 6-5; lateral line usually with more than 40 scales .... :· ... . ..... 85 
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85a (84b ). Anal fin slightly red or orange; dorsal fin frequently with 10 
(rarely 9) branched rays; anal fin with 11 (rarely 10) branched rays. TL 
-40 cm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Rutilus rutilus 
Widely distributed European species. In Greece it lives in almost all 
permanent waters with low current from Thessaly to Evros River. Three 
subspecies recognized: R. r. mariza, R. r. doiranensis, and R. r. vegariticus, 
which may be a valid species. 
85b. Anal fin yellow or uncolored; dorsal fin usually with 9 (rarely 10) 
branched, rays; anal fin usually with 9 or 10 (rarely 11) branched rays. TL 
- 30 cm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Rutilus ylikiensis 
Endemic species of the Yliki and Paralimni lake systems. The population 
in the lakes of the Acheloos system probably belongs to this species or is a 
new species. 
86a (73b). Two rows of small spots are present below lateral line along its en-
tire length; dorsal fin III 7-9; anal fin III 12-17; lateral line 44-51; TL-12 
cm 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Alburnoides bipunctatus 
Widely distributed European species; In Greece, it occurs in the Nestos, 
Strymon, rivulets of Marmara Paggaiou, Axios, Loudias, Aliakmon, Aoos, 
Pinios of Thessaly and the Sperchios. Three subspecies reported in Greece: 
A. b. prespensis, A. b. thessalus, and A. b. strymonicus. 
86b. Two rows of spots along length of lateral line absent . . ... 87 
87a (86b). Abdomen rounded, without keel between pelvic fin base and anal 
fin (Fig. 25a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88 
87b. Abdominal keel present; keel also extends from anal fin to base of pelvic 
fins (Fig. 25b, c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 
88a (87a). Origin of dorsal fin clearly in front of a perpendicular line passing 
through origin of pelvic fin (Fig. 26a); dorsal fin with seven branched 
rays; dorsal fin III 7; anal fin III 8; lateral line 43-45. TL -1 m 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ctenopharyngodon idella 
Asian species introduced into numerous eutrophic aquatic ecological sys-
tems for the confinement of stretches of aquatic macrophytes. In Greece, 
it has been introduced in Lake Pamvotis, Ioannina and the artificial lake of 
Agra near Edessa. 
88b. Origin of dorsal fin on top of or behind a perpendicular line passing 
through the origin of anal fin (Fig. 26b ); dorsal fin with eight or more 
branched rays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 
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89a (88b ). Origin of dorsal fin on top of or slightly behind a perpendicular 
line passing through origin of pelvic fins . . . . . . . . . . . . . . . . . . 90 
89b. Origin of dorsal fin almost distinctly behind a perpendicular line passing 
through the origin of pelvic fins . . . . . . . . . . . . . . . . . . . . . . . . . 91 
90a (89a). Lateral line with 47-50 scales; lateral portions of body with a usu-
ally vague dark band; dorsal fin III 8; anal fin III 8-9. TL -16 cm 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Leuciscus keadicus 
Endemic species of Greece restricted to Evrotas River, Peloponnesos. 
90b. Lateral line with 35-37 scales; dark lateral band absent on lateral por-
tions of body; dor~al fin III 8-9; anal fin III 8-9. TL -8 cm 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Leuciscus borysthenicus 
Widely distributed species of eastern Europe and western Asia Minor. In 
Greece, it occurs in almost all waters of the Evros and Strymon rivers. 
91a (89b). Anal fin with straight margin, and usually with nine branched rays 
(Fig. 27a); body shape broad and long; snout pointed; mouth small, 
slightly oblique; dorsal fin III 8-9; anal fin III 9; lateral line 41-46. TL -30 
cm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Leuciscus svallize 
Endemic species of western Yugoslavia; distinct populations in Albania and 
western Greece (Kalamas and Acheloos rivers) with no definitive confir-
mation of identification of the Greek populations, which may warrant 
species recognition. 
91b. Anal fin with convex margin (Fig. 27b).; anal fin usually with eight 
branched rays; body rounded and short; snouth rounded; mouth normal, 
strongly oblique; dorsal fin III 8; anal fin III 8; lateral line 43-47. TL -40 
cm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Leuciscus cephalus 
Widely distributed European species. In Greece, it occurs in almost every-
where except eastern Peloponnesos (Argolis, Evrotas ). It occurs in fresh 
waters ofLesvos, Samos and Kerkyra islands. Four subspecies (some which 
may warrant specific status) are recognized: L. c. a/bus, L. c. peloponnensis; 
L. c. vardarensis, and L. c. macedonicus. 
92a (87b). Anal fin with 9-12 branched rays (usually 10-11); lateral line with 
37-44 scales; pharyngeal teeth 5,3-3,5 ..................... 93 
92b. Anal fin with more than 12 branched rays; lateral line with more than 45 
scales (usually greater than 50); pharyngeal teeth 5,2-2,5 or 5,3-3,5; in the 
latter case, the inferior scale row of lateral line usually with more than 55 
scales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 
93a (92a). Anal fin red; body laterally compressed with high profile and al-
most ellipsoidal; body depth is more or less greater than the length of 
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head; dorsal fin III 8-9; anal fin III 9-10; lateral line 37-42. TL -20 cm 
. . . . . . . . . . . . . . . . . . . . . . . . . . . Scardinius erythrophthalamus 
Widely distributed European species. In Greece, it occurs only in large river 
systems from the Evros River to Thessaly, except in western Macedonia. 
93b. Anal fin achromatic or with gray border; body broad, more or less shal-
low and long; body depth is equal or smaller than head length. . . . . . . . . . 94 
94a (93b). Head length greater than body depth; caudal peduncle large. TL 
~5 cm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Scardinius graecus 
Endemic to Greece; occurs only in Lake Yliki and Paralimni in Beotia. 
94b. Head length almost equal to body depth; caudal peduncle small. TL -25 
cm. . . . . . . . . . . . . . . . . . . . . . . . . . . . Scardinius acarnanicus 
Endemic to Greece~ occurs only in the Acheloos drainage and its associated 
lakes. Recently introduced into Lake Pamvotis, loannina. 
95a (92b ). Eyes small, smaller than 6-7 times length of head; perpendicular 
line passing through origin of anal fin is well behind the posterior margin 
of dorsal fin; dorsal and anal fin margins concave; lower jaw with tuber-
ous end fitting in notch of upper jaw; dorsal fin III 8; anal fin III 12-14; 
lateral line 64-76. TL -70 cm 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Aspius aspius 
Widely distributed species of eastern Europe. In Greece, it occurs only in 
the Evros and Strymon rivers, and Lake Volvi. 
95b. Eyes large, smaller than 3-4 times head length. A perpendicular line pass-
ing through origin of anal fin is equal or a bit behind posterior margin of 
dorsal fm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . 96 
96a (95b ). Fully scaled abdominal keel present from base of pelvic fins to 
anal fm (Fig. 25b ). Symphysis of gill arches is clearly behind anterior mar-
gin (tangent) ofthe eye; dorsal fm III 7-9; anal fin III 14-19; lateral line 
46-56. TL-15 cm 
. . . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Alburnus a/burnus 
Widely distributed European species. In Greece, it is present in the Evres, 
Strymon, Lake Kerkini, Lake Volvi, Lake Koroneia, and Lake Doriana, 
Axios, Loudias, lower Aliakmon, andPinios ofThessaly. Three subspecies, 
which may be valid species, are reported from Greece: A. a. macedonicus, 
A. a. thessalicus, and A. a. sc:·umicae. 
96b. Abdominal keel from posterior base of pelvic fins to anal fin without 
scales, except for a small segment directly in front of anal fin (Fig. 25c ). 
Basal symphysis of gill raker arches is ventral or anterior to anterior mar-
gin of eye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97 
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97a (96b ). Anal fin usually with 15-16 branched rays; gill rakers 20-31; lat-
eral line usually with 60-68 scales; dorsal fin III 8; anal fin III (14) 15-16 
(17); lateral line (59) 60-68. TL -22 cm ........ Chalca/burnus chalcoides 
The nominal species lives in the Danube River, numerous other rivers of 
the Black Sea, and also in lake and river systems of northwestern Asia 
Minor. Some isolated populations have been described as subspecies but 
not yet validated. In Greece, it occurs in the Filiouris drainage, and lakes 
Ismarida, Vistonis and Volvi. The population in Lake Volvi has been 
described as C. c. macedonicus, which may warrant specific status. 
97b. Anal fin usually with 13-15 branched rays; gill rakers 30-38; lateral line 
usually with 47-60 scales; dorsal fin III 8; anal fin III (12) 13-15; lateral 
line 47-60. TL-18 cm ......... ' ........... Chalca/burnus belvica 
Endemic species which lives only in Prespa lakes. 
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FIGURE 2. Key characteristic features of fishes. 
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a. b. 
FIGURE 3. Branchial membranes: a. joined in Huso huso; b. not joined in Acipenser ste//atus. 
=J 
b. 
FIGURE 4. Caudal fin: a. upper lobe larger than lower lobe in Acipenser species; b. symmetrical caudal fin. 
b . 
. FIGURE 5. Barbels: a. three pairs in Silurus glanis; b. two pairs in Si/urus aristote/is. 
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FIGURE 6. Duck-like snout in Esox lucius. 
FIGURE 7. Free dorsal spines: a. three D spines in Gasterosteus aculeatus; b. five D spines in Pungitius 
platygaster. 
\Pelvic fin 
FIGURE 8. Pelvic fin position in Salariajluviatilis. 





Fused pelvic fins 
Perianal organ 
b. 
FIGURE 9. a. Fused pelvic fins forming a disc in Proterorhinus mannoratus; b. pelvic fin disc and dermal 
perianal organ in species of Economidichthys. 
FIGURE 10. Pipe-shaped nostrils in Proterorhinus mannoratus. 
FIGURE 11 . Position of diagnostic head lateral canal pores in species of Knipowitschia: a. preopercular 
canal pores; b. posterior oculoscapular canal pores. 
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FIGURE 12. Dorsal fins: a. not connected (e.g. Atherina boyeri); b. weakly connected ( e.g. Percajluviatilis). 
a. b. 
FIGURE 13. Scale types: a. cycloid; b. ctenoid. 
FIGURE 14. Serrated abdominal keel in Alosa/al/ax. 
FIGURES 
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FIGURE 15. Position of teeth in upper roofof mouth: a. vomerine; b. palatine. 
a. b. c. 
FIGURE 16. Barbels: a. one pair (e.g. Gobio gobio); b. two pairs (e.g. Barbus cyclokpis) c. three pairs in 
Cobitidae and Balitoridae. 
FIGURE 17. Subocular bilobed spine in Cobitis vardarensis. 
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a. b. C. 
d. e. f. 
g. h. i. 
FIGURE 18. Characterization and designation of zones of Gambetta (i.e., particular arrangement of the 
lateral longitudinal rows of spots or bands on the body) (Gambetta, 1934) in species of Cobitis: a. original 
Gambetta's zones (I, II, III, and IV)(e.g. Cobitis vardarensis, Cobitis trichonica, and Cobitis meridionalis); 
b. 2nd and 4th zones with interrupted bands or elongated spots (e.g. Cobitis strumicae); c. each of2nd and 4th 
zones formed as continuous bands (e.g. Cobitis stephanidisi); d. 3rd zone wanting, but 2nd and 4th zones 
present as continuous bands (e.g. Cobitis arachthosensis); e. 2nd zone composed ofround dots; 4th zone with 
round dots superimposed on grayish band; in some, 3rd zone composed of two rows of small dots (e.g. Cobitis 
strumicae); f. like preceding, where 2nd zone composed of round dots; 4th zone with round dots but not 
superimposed on grayish band; and 5th zone formed by small markings usually triangular in shape (e.g. 
Cobitis hellenica and Cobitis punctilineata); g. no Canestrini scale; h. one scale of Canestrini; i. two scales 
of Canestrini. 
FIGURE 19. Denticles on 41h unbranched ray of dorsal fin in Barbus cyclocepis. 
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a. b. 
FIGURE 20. Dorsal fin margin: a. concave margin in Barbus macedonicus; b. straight margin in Barbus 
albanicus. 
FIGURE 21 . Dorsal fin base length three times greater than anal fin base length (e.g. Carassius carassius). 
a. b. C. 
FIGURE 22. Mouth: a. fleshy lips with lower lip lobes ( e.g. Pachychilon pie tum); b. transverse mouth with 
horny fips (e.g. Chondrostoma vardarensis); and c. mouth with normal lips (Leuciscus cephalus). 
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FIGURE 23. Incomplete lateral line (e.g. Rhodeus amarus). 
a. b. C. 
FIGURE 24. Diagram of pharyngeal tooth formulae: a one row of pharyngeal teeth (e.g. Pseudophoxi,nus 
stymphalicus); two rows of pharyngeal teeth (e.g. Leuciscus cephalus); three rows of pharyngeal teeth (e.g. 
Barbus peloponnesius). 
a. b. c. 
FIGURE 25. Abdominal keel: a. keel absent (e.g. Phoxinellus pleurobipunctatus); b. scaled keel (e.g. 
Alburnus alburnus); c. unscaled keel (e.g. Tropidophoxi,nellus hellenicus). 
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FIGURE 26. Origin of dorsal fin: a. distinctly anterior to a vertical line passing through origin of pelvic fins 





FIGURE 27. Margin of anal fin: a. straight (e.g. Leuciscus svallize); b. convex (e.g. Leµciscus cephalus). 
